Babesia gibsoni-specific isoenzymes related to energy metabolism of the parasite in infected erythrocytes.
To clarify the cause of the predilection of Babesia gibsoni for reticulocytes and canine HK erythrocytes (containing high concentrations of potassium) with inherited high concentrations of some amino acids, including glutamate, 4 enzymes in B. gibsoni parasites were examined by polyacrylamide gel electrophoresis (PAGE). The enzymes, i.e., hexokinase, glucose phosphate isomerase, lactate dehydrogenase, and glutamate dehydrogenase (GDH), were found to be associated with B. gibsoni parasites. The parasite-specific enzymes were shown to have different mobility patterns in PAGE from those found in normal canine erythrocytes. GDH, which is able to oxidize glutamate to alpha-ketoglutarate, an intermediate in the citric acid cycle in mitochondria, was detected only in the parasites. Electron microscopy of the parasites revealed double-membraned organelles similar to mitochondria in their cytoplasm. The parasites in in vitro culture contained many more mitochondrialike organelles than those in the peripheral blood of infected dogs. In addition, the size of parasites cultured in vitro was significantly larger than that of parasites in the peripheral blood. Based on these results, it is suggested that B. gibsoni may use glucose as an energy source in its own glycolytic pathway. Moreover, the parasite may also be capable of oxidizing glutamate via GDH in the citric acid cycle, which may operate in the mitochondrialike organelles within the parasite. This may explain the predilection of B. gibsoni for canine reticulocytes and HK erythrocytes with a high concentration of glutamate.